Overexpression of arginase I in enterocytes of transgenic mice elicits a selective arginine deficiency and affects skin, muscle, and lymphoid development.
Arginine is required for the detoxification of ammonia and the synthesis of proteins, nitric oxide, agmatine, creatine, and polyamines, and it may promote lymphocyte function. In suckling mammals, arginine is synthesized in the enterocytes of the small intestine, but this capacity is lost after weaning. We investigated the significance of intestinal arginine production for neonatal development in a murine model of chronic arginine deficiency. Two lines of transgenic mice that express different levels of arginase I in their enterocytes were analyzed. Both lines suffer from a selective but quantitatively different reduction in circulating arginine concentration. The degree of arginine deficiency correlated with the degree of retardation of hair and muscle growth and with the development of the lymphoid tissue, in particular Peyer's patches. Expression of arginase in all enterocytes was necessary to elicit this phenotype. Phenotypic abnormalities were reversed by daily injections of arginine but not of creatine. The expression level of the very arginine-rich skin protein trichohyalin was not affected in transgenic mice. Finally, nitric oxide synthase-deficient mice did not show any of the features of arginine deficiency. Enterocytes are important for maintaining arginine homeostasis in neonatal mice. Graded arginine deficiency causes graded impairment of skin, muscle, and lymphoid development. The effects of arginine deficiency are not mediated by impaired synthesis of creatine or by incomplete charging of arginyl-transfer RNA.